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r The Army,'s record of conserving aviation resources in fiscal year 1982 was
j poor one. The Class A aircraft mishap rate was the worst since fiscal
year 1973. The sharp increase in mishaps vas not confined to any particular
aircraft system or level of aircrew experience. The mishaps spanned the
antire fleet of aircraft and were spread across the entire range of aviator
experience levels.

I

This report identified the lessons learned from the analysis of 96 Class
A B, and C mishaps costing $10,000 or more. The camrn thread running
through most of these mishaps is human error, particularly a lack of professional
self-discipline on the part of aircrews. These mishaps are a serious drain on
the Army's combat readiness and cause for concern.

The elimination of substandard performance must become a high priority of
ill those wto corrrtnd, manage, and supervise aviation operations. Tecostly
essons learned last year aust be applied to prevent these causes from creeping
-11ck into the aviation system, unrecognized by can-flnders and aircrews,and
-ausing "new" mishaps.

Cch r nders should find Section 1 of this report especially valuable.
This section is a sunnary of the ingredients of successful aviation mishap
reventi on programs.
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SECT IO(N I

LESSOtNS EAlMB FROM AR& AVIATION MISHAPS

I NTR rLr

During fiscal year (FY) 82, there were 4,483 Army aircraft mishaps. These
mishaps resulted in 86 fatalities, 115 nonfatal injuries, 51 destroyed aircraft,
and $63.6 million in costs. Aircraft mishap losses are a serious drain on the
corbat readiness of the Total Army.

Just as air and ground elements are integral parts of a single force,
aviation mishap prevention and readiness training programs must work together
to provide a combat-ready Army. This report was developed to provide corrmanders
with the costly lessons learned in FY 82 and corrective actions necessary to
prevent future mishaps from the same causes. Human factors lessons are
presented according to the aircrew training manual task involved. lateriel
factors lessons are presented according to the major hardware system involved.

Ninety-six FY 82 class A, B. and C aircraft mishaps costing $10,000 or
more were analyzed. These mishaps were selected for analysis because they
were responsible for nearly all the resource losses in aviation mishaps (90%
of cost, 100% of fatalities, and 93% of nonfatal injuries). The analysis
identified lessons learned in terms of problems in the Army aviation system
and mishap cause factors that resulted from these problems.

SJA4RY OF FINDINGS

1. The 96 mishaps led to 56 different lessons being learned.*

2. Hunan error was a factor in 85 percent of the mishaps analyzed and 74
percent of the cost while materiel failure was responsible for 15 percent of
the mishaps and 26 percent of the cost (Table 1).

3. Seventy-one percent of all aircrew task errors involved three tasks:
emergency (36%), approach and landing (20%), and hovering (15%) (Table 1).

4. Seventy-five percent of the mishaps analyzed were caused by three factors
(Table 2).

a. Lack of self-discipline (45%)--aviators knowingly violating regulations,
-. operating procedures, or prudent air discipline of their am volition; i.e.,

problems of attitude, motivation, attention, composure, or overconfidence.

*A lesson learned may involve more than one mishap, aircraft, task
" error, materiel failure, system inadequacy, and/or corrective action.

Corrective actions were based on reconmendations from the mishap reports (CA
Form 2397 series).
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b. Supervisory error (19%)--failure of ccmnanders and imnediate supervisors
to ensure by-the-book perfonmance of aviators.

c. Inadequate design (11%) of aircraft engines, tail rotors, and drive
trains.

5. Most of the recomnended corrective measures require action by the unit
connanders because lack of aviator discipline and failure to supervise are
prirrily unit-level problems.

NCLIICNS

1. Inadequate self-discipline and inadequate supervision are Army-wide
problem as well as unit-level problems.

2. The Army can no longer accept the risk of aviators who knowingly and
willfully violate rules and regulations, and consequently cause aircraft
mishaps. Army-level action must be taken regarding these high-risk aviators.

3. In addition to Army-level action regarding high-risk aviators, senior
aviators nust take the lead in "policing their own," and unit conmanders rrust
insure that aviators are held accountable for their own actions before mishaps
occur.

NOTE: This "Lessons Learned" report will replace a previous annual
report "Analysis of IS Anry Aircraft Accidents".

2



TALE 1. Aircrew training nurxal tasks and aircraft types
involved in lessons learned

Al FAFT TYPES

Aircrew Training Cbservation Utility Attac.K "ra.ning Cargo Fixed Wing Totals
Manual Tasks 04-58 CH-GA L14-I LN-60 AH-IS 14-55 CH-47 /-1 ,T-2,U-8

FI ight Planning I 2 3
10* 4, S

$60--- $3,946 $4,006

Before-Fl ifl 1 1 2
Inspection I 1 2

$648 $38 $686

Hovering 4 1 2 1 8
5 2 1 12
$380 $3,513 $105 $122 $4,120

Takeolf 2 1 1 1 5
2 1 1 1 5
$1,06S $ ,A44 $205 $31 .2,748

Basic Flight 1 1 2
1 1 2
$194 $3,190 $3,384.

Approach and 1 6 2 1 1 3 14
Landing 1 9 2 1 1 3 17

$249 $3,535 $2,480 $50 $43 $4,798 $11,154

Emergenc 6 2 6 1 is
16 3 6 1 1 29
$2,223 $2.707 $5,154 $12 $36 $10,IS2

Tactical and 1 3 4
Special 1 6 7

$483 $5,761 $6,244

Cround Taxiing 2 1 3
2 1 3
$122 $48 $170

Vateriel 2 8 1 1 2 14
Failures 1 8 1 1 2 14

$174 $6,794 $2,235 $26 $5,39S $14,598

L.essons Learned 18 24 12 3 6 7 70
.&nwer jf

Mishaps Involved 29 38 12 4 6 7 96
Total Cost $4,827 $28,348 $10,179 $123 $5,682 $8,109 $57,262

tuner of lessons learned (a lesson learned rey involve nore than one mishap, aircraft, task error,
Tmteriel failure, systen inadequacy,. anlor corrective action)

"&zit er of mishaps
***Cost iRultiplied by $1,000

" S + ... • -" .+ .-i , _ - . .-. + - - - .. .. + + . .: "



Table 2 - Aircrev training manual and system
inadequacies involved in lessons learned.

Sys em Inadequaci.s _

Aircrew Traiaing Written I Solt unit Schol [QCr
Manuz rsu rocedur Discinline Supervisionl Trainin2i slmTrainint vtnt M Othej Total,

Planning 4 1

betore Flight
Inspection 2 [ 2

Tactical, and
cal 3 7

overing 1 8 1 1 1 12

Take Off 3 1 5

Basic Flight 2 2

Aproach and
Undings 11 3 2 16

Emergency 4 7 9 1 7 1 129
Ground Taxiing 2 1 j

aeriael

Ialures 1 4 2 2 6 15

ITozal 43. 18 3 11 1 2 2 10 96



Aircraft and task index

SAIARCF TYPES

Airc.re Training trati on Utlity Attack Training Cargo Fixec Wir
ln.ual Tasks 04-58 CH-6A 11-1 L14-60 AH-1S TH-55 CH-47 (N-1 ,T-42,L-8

Flight Pl anning~ *12 12,13

ifrkF ght 14o

Inspection

Hovering 39,40.41,43 43 42,43 43

Tak.off 23.25 22 24 21

Basic FIight 27 26

Approach and 31 29.32,33,34 35,37 37 38 28,29.30
Landing 35,36

5iero -cy 1,2,3,5,10 4,10 7,8,9,10.11 10 6

Tactical and 16 15,16,17
Special

Cround Taxiing 18,19 20

Ma.teriel 49,52 '445.4 6,48 S4 47 56,57

Failures

*Lesson learned rw1er

k.. )
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OLUEIVE ricTI CS INDEX

L.esson Act ion AgentNun_r Unit Conmander AcA

1 x x
2 X
3 X
4 X
5 X

6 X
7 X
8 _ _

9 X
10 X
11 X
12 X
13 X
14 X

-15X

16 X
17 X
18 X
19 X
20 X
21 X
22 X
23 7
24
25 X
26 X
27 X
28 X
29
30 X
31 X
32 X
33 X
34 X

36 X
37 X

38 X
39 X
40 X
41 X
42
43 X
44 N AN
45 X
46 X



ORRECTIVE ACTIONS INDEX

,esson Action Agent
NuArber Unit CanTonaA. CAM

47 X
48 X
49 X
50 x
51 NA RA
52 X
53 X
54 X
55 x
56 X

7



AN, ORL ¢LI4r i CIN

-esson Learned #1: Failure to ensure that aircraft perforniance capabilities
match mission dermnds results in placing aircraft into flight envelopes and
anvirormntal conditions exceeding aircraft capabilities.

,esson Cost: Class A mishaps: 0--58 (3 cases)
Class B mishaps: 0--58 !3 cases)
Fatal injuries: 3
Nonfatal injuries: 5
Cost: $1,120,486

-roblem: Aviators flying CH-58 helicopters encounter flight conditions w',Mere
:ail rotor effectiveness is lost. Adequate testing has not been performed to
Jetermine if the perfonmance capabilities of this aircraft are adequate for
ts current mission.

.orrective Action: DAROXi perform studies and expedite researcn, testing, and
:ielding of design changes that will correct the OH-58 loss of tail rotor

uffectiveness problem. Unit cormnders ensure training programs errphasize the
:azards associated with loss of tail rotor effectiveness and familiarize
o)bservation helicopter pilots with tail rotor effectiveness limitations, early
.-ecognition of loss of tail rotor effectiveness, proper recovery procedures
and conditions to avoid.

._esson Learned #2: Failure to ensure the 1--58 operators manual provides
idequate instructions for describing tail rotor malfunctions and the correct
-iergency procedures for coping with them increases the probability of an
viator incorrectly handling this type of emergency.

Nesson Cost: Class A mishaps: O1-58 (2 cases)
Fatal injuries: I
Nonfatal injuries: 3
Cost: $631,595

"roblem: About two pages in the 1--58 in the operators manual are delegated
-:o a description of tail rotor malfunctions and emergency procedures. However,
ine terminology used is vague and the procedures described conflict from one
)aragraph to the next so that the reader is easily confused as to the required
:orrect ive act ions.

*orrective Action: DAR33M revise procedures in the operators manual (chapter
9), concerning tail rotor malfunctions to ensure that corrective flight
ictions are expressed explicitly and without conflict.

.esson Learned #3: Lack of means or space for securing items of equipment/loose
jear required to be aboard utility and observation helicopters (01--58, L-I-I,
,nd UH-60) increases the probability that iterms will be Ilooseiy stored and
olown out of the aircraft and into the tail rotor.

.-esson Cost: Class A mishap: 0H-58
Nonfatal injuries: 1
Cost: $148,527

- , . - ._- . i ... . . .; . . . . . .. . . . .-- . - . " . -•8



Problem: OH-58 helicopters normally are flown with the aft doors open or
removed. These aircraft do not have a kit bag or compartment in wich to
store/secure items of equipment required to be onboard. These items are blov.n
out of the doors into the tail r .ir, causing malfunctions and mishaps.

Corrective Action: DAI4X)A provide a means uf securing items of equipment/
loose gear required to be aboard C-1-58, UH-1, il LIH-60 helicopters and
provide procedures in the operators manual detailing how and where these items
3re to be secured/stored.

I
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rNDPLJLIC SYSTEM M4BRCr I ON

.esson Learned #4: The failure of inexperienced instructor pilots to antici-
pate and recognize student pilot errors before training maneuver parameters
are exceeded reduces the probability of reacting in time to correct improper
'light control actions.

Lesson Cost: Class A mishap: LH-1
Fatal injuries: 4
Cost: $1,882,704

Problem: An instructor pilot was relatively new to instructor duties and had
not fully developed a working knowledge of the parameters within which a
student should be ai lowed to operate. This inexperience adversely affected
nis ability to anticipate and recover from student pilot errors, particularly
those occurring during simulated aircraft system malfunctions, e.g., hydrauiic
3ys tern.

Corrective Action: Unit conrmnader take positive command action to ensure
inexperienced instructor pilots recognize the problems associated with inexpe-rience, particularly those related to anticipating student errors. Addition-
ally, ensure that instructor pilots are making special efforts to continual.y
,intain the aircraft in a recoverable position in case the student pilot
should make an error during simulated aircraft malfunctions.

10



EMEdCECY POCEDLRES

esson Learned #5: During precautionary landings, failure of pilots to
establish a proper approach and maintain the aircraft within its autorotative
envelope throughout the approach reduc-, the probability of a successful
*anding should an engine failure or other rateriel failure occur.

Lesson Cost: Class B mishap: Ct--6
Cost: $56,307

?robler: Pilots used a steep approach angle (15-20 degrees) and slow airspeed
;juring precautionary landing instead of maintaining the aircraft in tne
.utorotative envelope throughout the approach to landing sequence. As a
result, when materiel failure occurred, (e.g., engine failure), the aircraft
,Was not in a position for a successful autorotation.

o'rrective Action: Unit corrrnder take positive cormand action to inform
.viators of the mishap problems and remedies, monitor aviator performance and
-nforce compliance with requirements for correct jo6 performance.

.esson Learned #6: Failure to ensure the U-8F operators manual provides
adequate written procedures that describe the flight actions to take when
nsafe gear-down indications occur decreases the probability of making safe
andings.

-asson Cost: Class C mishap: U8-F
Cost: $36,078

:'reblem: The U-8 operators manual contains inadequate written procedures on
w to do" when the U-8F aircraft gives unsafe gear-dam indications.

Cionsequently, pi lots fail to operate the aircraft at maximum landing gear
:,xtended speed or apply light braking action after touchdown to assist in
,orcing unsafe landing gear into position.

:orrective Action: DARMM revise the U-8F landing gear emergency procedures
n TM 55-1510-201-10/5, to provide adequate guidelines for unsafe gear-dcaw
ndications. Include procedures for operating the aircraft at maximum landing
Jear extended speed or light brake application after touchdown.



~ENCY FDCGXFES FUR NIGC-IT VISION (OXXXE FAIL LRE

Lesson Learned #7: Failure to follow established procedures in FIM 1-51
regarding airspeed at night while night vision goggles are being used reduces
Lhe chances of maintaining aircraft control when the goggles fail.

Lesson Cost: Class A mishap: AH-1
Nonfatal injuries: 2
Cost: $1,609,321

Problem: While flying low level at night using night vision goggles, an
aviator exceeded airspeed limitations listed in Figure 6-28, FM 1-51. As a
result, when the night vision goggles failed, there was not enough time
avai lable to transfer aircraft control or remove the goggles to maintain safe
: .ight.

Corrective Action: Unit comTnders take positive ccnmand action to infomi
;Dersonnel of this problem, monitor aviator performance, and enforce compl iance
with requirements of RI 1-51.

12



SCAS MALFUNCTIONS

-esson Learned #8: Failure to adequately train aviators to interpret SCAS
.iardover malfunctions in attack helicopters increases the probability aviators
,vill incorrectly handle these emergencie .

Lesson Cost: Class A mishap: AH-1
Fatal injuries: 1
Nonfatal injuries: I
Cost: $1,608,237

-3roblem: Attack helicopter pilots may misinterpret SCAS hardover failure as
main transmission failure and apply inproper flight control actions.

iorrective Action: TRKM include adequate instructions during attack heli-
.copter training for interpreting and taking corrective action for SCAS hardover
e1 functions.

.esson Learned #9: Fai lure to ensure the attack helicopter operators manual
adequately describes the extremes of SCAS hardover malfunctions and methods
.or identifying these malfunctions, increases the probability aviators will
incorrectly handle these emergencies.

_esson Cost: Class A mishap: Al-I-I
Fatal injuries: 1
Nonfatal injuries: 1
Cost: $1,608,237

Sroblem: Attack helicopter pilots may misinterpret SCAS hardover failure as
,iair transmission failure and apply iproper flight control actions.

Corrective Action: [WRXM expand the description of SCAS malfunctions in TM
5-1520-136-10, para 9-73. Include an adequate description of the methods for
identifying these malfunctions and the actions required to cope with the
* -ergency.

13



AJTCFO0TAT IONS

Lesson Learned #10: Failure of instructor pilot to properly monitor aviator/
student flight actions and guard flight controls during autorotations signifi-
cantly reduces the chance for successful corrective action.

•esson Cost: Class A mishaps: LiH-IH (2 cases)
Class B mishaps: UH-H; OH-6; AH-I
Class C mishaps: UH-I-1; OH-6 (2 cases); TH-55
Fatal injuries: I
Nonfatal injuries: 3

Cost: $1,104,416

, roblem #1: During critical phases of autorotations, instructor pilots become
overconfident in the aviator/student and are therefore not sufficiently
ittentive to the flight control actions of the aviator/student, and place
-heir hands and feet too far from the flight controls. Therefore, instructor
jilots are not in a position to prevent, restrict, or recover from improper
control inputs.

Corrective Action: Unit comnander take positive commnd action to inform
instructor pilots of this problem, monitor instructor pilot performance, and
enforce compliance with requirements for proper rrnitoring and fl ight-control
.ua rd i ng.

[.- "roblen #2: Instructor pilots who are not current in the aircraft being flown
ir who have not received a standardization evaluation, may fail to detect and
ake corrective action for improper control inputs by students/pilots during
critical phases of autorotations until safe recovery is impossible.

Corrective Action: Unit conmander take positive comand action to comply with
-R 95-1, Chapter 6, para 6-12 by ensuring instructor pilots are current and
2valuated in the aircraft to be flown before being assigned instructor duties.

-esson Learned #11: Overconfidence, habit interference, and lack of training/
xperience will lead to improper flight 'control inputs during autorotations.

-esson Cost: Ciass b mishaps: AJ--1 (2 cases); O-1-58
Class C mishaps: OH-6 (2 cases)
Nonfatal injuries: 1
Cost: $433,648

3roblem #1: After the low rotor light and audio activated, pilot failed to

mecliately enter autorotation as required by instructions in TC 1-137 because
if overconfidence. He felt capable of handling the situation without having
:o enter autorotation imnediately. Consequently, when he finally did enter
,utorotation, there was insufficient rotor rpm to cushion the autorotative
and i ng.

14
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Corrective Action: Unit comnander take positive comnand action to informpersonnel of mishap problems and remedies, monitor aviator performance, andunforce compliance with guidelines governing thI performance of autorotations.

rroblem #2: Habit interference causes zv7-tors to use improper flight control,ctions during autorotations. When a pi!otiated student has florn the* majority of hours in one aircraft and then transitions to another, the pilot/.-ated student will transfer flight control habits from the previous aircraft:hat are inappropriate for the current aircraft type; e.g., transferring theabit of applying aft cyclic prior to touchdon during an autorotation, acorrect response for one helicopter, to another in which it is incorrect.

*:orrective Action: Unit commnder take positive conmand action to ensure.afety briefings include information regarding habit interference and its,-.egative influences when transitioning from one aircraft to another.
*roblem #3: Aviators use improper flight control actions during autorotations
,ecause of inexperience/inadequate training in different environmental condi-ions. Aviators who are trained to perform acceptable autorotations in an-nvirornent with pronounced depth perception cues, make mistakes during the.erforance of autorotative tasks when depth perception cues are not pronounced,. ~.., in desert or while transitioning from daylight to dusk.

Corrective Action: Unit comnander take positive comnand action to ensureviators receive training/experience in the performance of autorotations in.he varying geographic envirorments of the local area with significantlyaryng depth perception cues, e.g., flat and hilly terrain or during daylight"ItJ dusk hours. Also, ensure aviators are aware of the effect varying geograph-
cal conditions have on depth perception.

1

.4- a
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FLIQ-f[ PLA J NI TASKS

..esson Learned #12: Failure of aviators to conpute performance planning cards
PP) and weight and balance forms as required during flight planning increases
the probability of placing the aircraft in conditions outside its flight
capability.

-esson Cost: Class A mishaps: UH-I (3 cases)
Class B mishaps: OH-58
Fatal injuries: 1
Nonfatal injuries: 11
Cost: $3,078,740

*roblem: Because of overconfidence irn their ability to handle changing
conditions, aviators do not compute PPCs and weight and balance forms before
-,;light. As a result, the aviator may unknowingly place the aircraft into
conditions frcin which they cannot recover.

Corrective Action: Unit cormander take positive corrmand action to inform
ersonnel of this problem, monitor their performance of these tasks, and
:nforce compliance whenever aviators are detected not computing PPCs or weight
ind balance forms.

esson Learned #13: Unit cormenders who fail to establish a crew rest policy
n accordance with guidance in AR 95-1 increase the probability of having
-fatigued aviators making critical errors.

.esson Cost: Class A mishap: LH-I
Nonfatal injuries: 2
Cost: $927,634

?roblem: A lack of unit guidance regarding crew rest requirements for
aviators may result in aviators continuing flight duties after having
nadequate rest. Fatigue adversely affects aviator decision-making
apabilities regarding aircraft performance.

orrective Action: Unit corrmander take positive cormiand action to ensure
:rew rest policies are established. AR 95-1, Table 5-1, may be used as a
juide in this effort.

16



BEFORE-FLIGHT INSPECTI ON

Lesson Learned #14: Inadequate self-discipline (improper attitudes, excessive
self -motivation) will lead to errors of omission during preflight inspections.

Lesson Cost: Class A mishap: LIH-I
Class C mishap: OV-1
Nonfatal injuries: 2
Cost: $658,643

Problem: Aviators who improperly perform preflight inspections have failed to
detect unsecured engine cowlings and failed to remove tiedowns before flight.
These actions were the result of a. improper attitude regarding the
requirement to perform preflight inspections and excessive haste to get the
mission accomplished within specified time constraints.

corrective Action: Unit cormiander take positive corrmand action to inform
.ersonnel of this problem, monitor aviator performance of preflight inspections,
jnd enforce compliance when aviators are detected not properly using prescribed
preflight inspection checklists.

17



TACTICAL AND SPECIAL TASKS

-esson Learned #15: Failure of pilots-in-cormrnd/instructor pilots to properly
monitor the flight actions of aviators inexperienced in flying in special or
iighly varying environments (e.g., mountains) reduces the probability of
F reventi ng/correcting critical errors.

L.esson Cost: Class A mishap: LH-I
Class C mishap: UH-I
Nonfatal injuries: 5
Cost: $976,823

,-roblem: Pilots-in-comiandlinstructor pilots divert their attention frCm the
I ight actions of inexperienced copilots for extended periods of time while
:lying in special environments (e.g., muntains) because of overconfidence in
he copilot's flying abilities. When the copilot conmits critical errors, the

ai lot-in-cornand/instructor does not detect the problem in time for correction.

3orrective Action: Unit comnander inform pi lots- in-corrmand/ instructor pi lots
of the hazards involved wen they allow overconfidence in others to adversely
iffect their attentiveness to copilot flight actions.

L-esson Learned #16: Aviators who intentionally violate written guidelines ano
verbal orders governing requirements for low-level flight increase the
.)robability of wire strikes.

Lesson Cost: Class A mishaps: U-I (3 cases); OH-58
Fatal injuries: 4
Nonfatal injuries: 15
Cost: $3,817,739

*.-roblem: Because of a lack of self-discipline, aviators intentionally fly
.heir aircraft at low altitudes and high airspeeds in violation of oral and
iritten guidelines. As a result, aviators encounter flight problems from
hich they cannot recover, e.g., wires.

,lorrective Action: Unit corrrander take positive comrmand action to infornm
ersonnel of this problem, monitor aviator performance, and enforce compliance
.4enever aviators are detectiedinwingly violating flight regulations.
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-esson Learned #17: Unit comnanders who participate in, or fail to correct

3ubordinates who violate written guidelines governing airspeeds and altitudes
5or low-level flight encourage other breaches of flight discipline and safety.

_esson Cost: Class A mishap: UH-I
Fatal injuries: 3
Nonfatal injuries: 6
Cost: $1,449,864

"roblem: Unit commander al lowed an aviator to fly at unauthorized low-level
,jltitudes and violate regulations, SOPs and oral directives while he
comiander) was aboard aircraft. As a result, the aircraft and personnel
iboard were unnecessarily exposed to hazard. The aircraft struck a wire and
:rashed.

orrective Action: Battalion conmanders take positive corr. nd action to
:nforn unit comrrnder of this problem, monitor unit level activities, and
!nforce compliance whenever unit comTndwers are detected knowingly allowing
iviators to violate flight regulations.
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Ji TAXI IW,

esson Learned #18: Lack of self-discipline (overconfidence) may result in
_,nsafe aircraft speed during taxiing.

-esson Cost: C.lass B mishap: JCH-47C
Cost: $122,391

roblem: Aviator routinely taxied a lour-wheeled carqo aircraft at exccs',v:
-peeds (greaTer than a brisK walk). This repeated violation of procedures
.ole him overconfident in his ability to handle the aircraft at any groun-
,peed.

Corrective Action: Unit corrmnoer ta: e positive cormand action to infon,
_,ersonnel of this problem, monitor aviator perfonr'ance of taxiing tasks, ano
_,nforce corpl iance when aviators are cetected exceedirg safe taxi speed.

-esson Learned #19: Lack of self-discipline (overconfidence) of pilots-in-
:ncmnd leads to improper monitoring of personnel.

-esson Cost: Class B mishap: J--47C
Cost: $122,391

-IrobIem: Pilot-in-conrmand was overconfident in a copilot's capabilities and
.4llowed him to routinely taxi cargo helicopters at excessive speeds without
correcting this procedural violation.

:orrective Action: Unit coanander take positive coniTnad action to inform
)ersonnel of this problem, monitor performance of pilots-in-conTrrnd, and
:nforce corpliance whenever pi lots-in-coTnand are detected allowing copi lots

violate flight procedures.

_esson Learned #20: Untrained personnel assigned to ground-guide tasks
ncrease the probabitity of errors ana mishaps.

_esson Cost: Ciass C mishap: KV-ID
Cost: $48,000

Jroblen: A mechanic was assigned to perform ground-guide duties, a task which
-,as not in his MOS and which he was inexperienced at performing. The mechanic.
i le trying to guide the nose of the OV-1D did not ensure clearance for all

jarts of the aircraft as it was taxiing on the ground.

_ orrective Action: Unit cormander take positive corrmand action to revise the
,nit SOP in the area of taxi and ground handling operations to include a
-equirement for the use of trained ano qualified ground guides.
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"MMAL TAKEOFF TASKS
.esson Learned #21: Failure of sc:iool training to prepare student pilots

prior to first solo) in the proper use of pedals to correct aircraft yawluring takeoff increases the probability of placirg the aircraft into conditns
rom which flight control cannot be recovereG.

.esson Cost: Class C mishap: "rH-55A
Cost: $34,439

Iroblem: Student pilot was unable to correct aircraft yaw and lost control of
he aircraft during takeoff on first solo flight.

orrective Action: TRALXC take positive corrmand action to ensure student
-ilots are properly trained to handle ali aircraft controis before being
-eieased for first solo flights.

_esson Learned #22: Lack of self-discipline (overconfidence) while performing
:akeoffs from confined areas increases the probI3iiity of inadequate clearance

.f terrain/obstacles.

_esson Cost: Class A mishap: U--1V
Fatalities: 5
Cost: $1,444,075

-roo em: Because a pilot was overconfident in his ability, he failed to
ollow procedures for safe takeoff and flight in a canyon while evacuating
. jured personnel. Rather than make an altitude over airspeed takeoff from a
ardyon, he atterrpted to fly at high speecs and low altitudes which was
,d propriate for the mission and terrain. As a result, he was unable to
egctiate a series of turns in the canyon and crashed.

orrec-tive Action: Unit cormnander take positive corrmand action to infurm
)Jonnel of this problem, monitor aviator performance for signs of overconfi-
Elncc, and enforce corrpliance with flight procedures whenever aviators are
detected making errors cue to overconfidence.

esson Learned #23: Visuai inattention prevents proper maintenance of ground
track during takeoff.

-esson Cost: Class A mishap: OH-58A
Fatal injuries: 2
Cost: $1,064,680

.Iroblem: Pilot had begin his takeoff when he started watching other aircraft

.n the area rather t! r, monitoring his own ground track. As a result, the
)ilot aiiomed his aircraft to drift and collide with an aircraft departing in
.n adjacent lane.

orreclive Action: Unit croandaae; take positive cormnan action to inform
Personnel of this problem, monitor aviator r*xrforrance for sigqns of repeated
nattention, ard enforce cor-1Tan:e with prjaent ai- disc:ipline whenever

-viators are detece -rif-. inattentivu to flight tasks.
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.esson Learned 24: Failure to conduct crew briefings as required by aircraft
operators naiIs-increases the probability of making critical crew coordinationi
,rrors.

Lesson Cost: Class A mishap: AH-IS
Nonfatal injuries: 1
Cost: $204,578

,-roblem: Before a night takeoff from a confined area, pilot did not conducz
crew briefing because he felt it was unnecessary. He had flown with the
,opilot numerous tims and was overconfident the copilot would autcmatically
,without crew coordination) assist hirn in performing flight tasks should the
:,eed arise. As a result, while hovering, the pilot incorrectly assumed the
-opilot was crosschecking flight instrLuients.

-orrective Action: Unit corrnander take positive conmand action to inform
.)ersonnel of this problem, monitor aviator performance of crew briefings and
nforce conpliance whenever aviators are detected performing irrproper crew
_,riefings.

esson Learned #25: The probability of critical errors increases when tower
operators rust function under task-overload conditions.

-.esson Cost: Class A mishap: Wi-58A
Fatal injuries: 2
Cost: $1,064,680

?roblem: A tower operator was required to provide traffic control assistance
o nunerous aircraft sinultaneously. As a result, there was an insufficient
&It:nt of tir,_e available to devote to each aircraft and ensure adequate

-eparation dur'ng takeoffs and landings.

,orrective Action: Unit cofrrander take positive cormiTnd action to ensure
ower operators are provided work conditions that do not task overload the

,<,erators.
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-ASIC FLIEfr TASKS

.esson Learned #26: Performing turns outside the capability of the aircraft
ncreases the probability of losing aircraft control.

Lesson Cost: Class A mishap: OV-1D
Fatal injuries: 2
Cost: $3,189,634

roblem: Pilot was overconfident in his ability to perform a turn maneuver he
,,new to be outside the capability of the aircraft. As a result, he entered a
iinirnum radius turn using a steep right bank. There was insufficient altitude
.,or the maneuver.

.orrective Action: Unit corrrnander take positive commind action to infonm
:.ersonnel of this problem, monitor aviator performance for signs of overconfi-
.ence, and enforce corTpliance with established flight procedures whenever
,.viators are detected performing maneuvers outside the aircraft's capability.

..esson Learned #27: Sightseeing instead of attending to required flight tasks
.ncreases the probability of crew errors which place the aircraft in
.:onditions beyond safe recovery.

-esson Cost: Class A mishap: OH-58A
Nonfatal injuries: 2
Cost: $193,932

'robller: A pilot, while adding power to slow his rate of descent over a lake,
-caan to sightsee boating and other water activities rather than attending to
.ecessary flight tasks. As a result, the pilot failed to monitor his closure
-,-te to the water and did not take corrective action until safe recovery was
npossible.

,orrective Action: Unit corrrnander take positive comand action to inform
)ersonnel of this problem, monitor aviator performance for signs of inattention,
-,nu enforce corrpliance w:th established flight procedures whenever aviators
.ake errors due to inattention.
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3ER[E-LAN ING CHEO(S

_esson Learned #28: Operating aircraft while fatigued increases the probability
Of forgetting to perform critical before-landing checks.

.esson Cost: Class C mishap: T-42A
Cost: $20,000

?roblem: Instructor pilot's performance was degraded because of chronic
,iatigue. He had been working long hours the past 11 days. He had worked 14.9

liours in the last 24 hours and 23 hours in the 48 hours preceding the mishap.
The pilot's degraded performance was reflected in his failure to perform a
irelanding check, thus causing a gear-up landing.

:orrective Action: Unit carmander ensure personnel are physiologically ready
.-o perform required job tasks. Particular emphasis should be placed on
ensuring aviators working long hours over many days are properly screened to

prevent degraded performances due to chronic fatigue.

24
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..esson Learned #29: Instructor pilots who allow pilots to violate written
guidance governing "go-arounds" increase the probability of placing the
aircraft in conditions from which they L,.-."t recover.

_esson Cost: Class A mishaps: UH-1H, O1-1D
Fatal injuries: I
Nonfatal injuries: I

Cost: $3,311,641

3roblem: An instructor pilot allowed a rated student pilot to attempt a
jo-around with less than maximum allowable power because of overconfidence in
-is own and the pilot's ability to handle any problem created by the violation.
-.h'is delayed detection of a failed engine.

orrective Action: Unit commander take positive command action to inform
)ersonnel of this problem, monitor instructor pilat performance for signs of
overconfidence, and enforce comipliance with flight procedures when errors due
.o overconfidence are detected.

_esson Learned #30: Failure to follow procedures for ejection in the OV-1D
-an decrease the chances of aircrew survival.

_esson Cost: Class A mishap: OV-ID
Fatal injuries: I
Nonfatal injuries: I
Cost: $2,388,941

:,roblem: An IPwas overconfident in his own ability to handle the problem of
_;e .ad enine. Therefore, the decision to eject during the go-around was
_,elayed until safe egress was not possible.

Corrective Action: Unit cormander take positive ccrrnand action to inform
)ersonnel of this nroblem, monitor aviator performance for signs oF
civerconfidence, and enforce compl iance with flight procedures when errors due
:o overconfidence are detected.
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,CIIF I N AREA A SLOPE OPERAT I CI

.esson Learned #31: Failure to perform reconnaissance of landing areas
nnecessarily exposes the aircraft and crew to low level hazards (wires).

-esson Cost: Class A mishap: (IH--6A
Nonfatal injuries: 2
Cost- $140,750

'roblIem: Pilot failed to perform required high-level reconnaissance before
eginning an approach to a confined area. The pilot did not detect wires

w~hich were i., the area surrounded by fol iagje and woods.

:orrective Action: UWit Comiandler take positive comend action to inform
)ersonne! of this problem, monitor aviator performance, and enforce comrpliance
iith flight proceciures goen~-confined area reconnaissance.

* ~ -esson Learned #32: Lack of self-discipline (inattention) during takeoff from~

16' 1

Loping terrain increases the probability of improper flight control inputs
jnd dynamic rollover.

_esson Cost: Class A mishap: LI-1H
Cost: $922,704

-'roblem: iuring a takeoff from sloped terrain the copilot directeo his
.ttentioii to events outside the aircraft rather than to maintaining aircraft
-.ontrol. As a result, he applied excessive collective pitch with insufficient
:yclic. Additionally, the copilot did not reduce collective pitch wen
wpslope skid liftea first. These actions induced dynamic rollover.

,orrective Action: Unit caninder take positive comand action to inform
)ersonnel of this problem, monitor aviator performance, and enforce conpliance
ith requirements for correct Jopfore ance.

esson Learned #33: Fatigue ana inexperience adversely affect aviator judgment

.uring landings to sloping terrain.

*_essun Cost: Class [ mishap: UW-1H
Nonfatal injuries: 1
Cost: $95,856

-'roblem #I: Because of fatigue, pilot inaccurately estimated clearance whie
:nking a slope landing. He had exceeded the maxiv alhowable duty limit for
72-hour period by 15.5 hours.

, orrective Action: Unit cornander take positive corrmnd action to ensure crew
est limits are not exceeded.
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-roblem #2: An inexperienced pilot, flying from the left seat, inaccurately
estimated his rate of closure to a sloping cultivated field. The right skid
contacted the ground and dug into soft mud thus becoming an anchor point about
.kich the aircraft rolled right and crdshed.

Corrective Action: Unit comnander take posivive cormand action to ensure
personnel are ready/capable of performing job assigned.

.esson Learned #34: Improper monitoring of inexperienced pilots puts the
i-ilot-in-comnand in a position of being unable to correct or prevent errors
-.uring landings on sloping terrain.

-esson Cost: Class B mishap: U-I-1H
Nonfatal injuries: 
Cost: $95,856

.Jroblem: Pilot-in-conand was preoccupied with tasks inside the aircraft and
-ailed to apply attention to flight control actions of a low-time pilot making
slope landing. As a result, the pilot-in-cornrad failed to detect and

.orrect critical errors made by the pilot in estimating his terrain clearance
ano rate of closure.

oorrective Action: Unit conmnder take positive comrnand action to ensure that
,ilots-in-cammnd understand and execute their responsibilities for the safe
, pe.-d ion of the aircraft.

27
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.444CACHJES

_esson Learned #35: Lack of self-discipline (composure, overconfidence,
udgment) increases the probability of failing to follow prescribed procedures
or performing safe approaches and landings.

.esson Cost: Class A mishaps: UH- -IH (3 cases), FAH-IS
Class 6 mishap: L-I-60A
Nonfatal injuries: 9
Cost: $2,226,502

Problemn #I: Pilot was confused and apprehensive after unusual and unidentifieo
vibrations in tne airframe were felt and did not use a normal approach speed
-o land contrary to TC 1-135, Task #3502.

Lorrective Action: Unit conmanders take positive action to inform personnel
f this problem, monitor aviator performance for lack of corposure, and
nforce compl iance with flight procedures whenever errors due to loss of
,aposure are detected.

.1roblen #2: Pilot did not maintain the minirrun 3-5 rotor disc horizontal
,eparation required by Task #6001, TC 1-138. He was making a short final to a
anding zone (1Z) during formation flight. The pilot was overconfident in his
ibility and believed he could fly with less than the required separation with
o problem. This resulted in an insufficient amount of space to properly
iosition the aircraft in the LZ. Main rotor blades struck trees.

,orrective Action: Unit cormmander take positive corrmand action to inform
,ersonnel of this problem, monitor aviator performance for signs of overconfi-

,ence and enforce compl iance with flight procedures whenever above flight task
errors due to overconfidence are detected.

Jroblem #3: Pilots were unable to maintain aircraft alignment (approach)
ecause of visual misperceptions induced by inexperience in flying in certain
nvironments such as at night, in the desert, or in mountain terrain.

orrective Action: Unit ccmander ensure personnel are prepared to perform.
'i lots required to fly in new environments (e.g., night, desert, mountainous)
nould be checked out with an instructor pilot and should gain the experience
hat will allow them to properly adapt to the new environment.

esson Learned #36: Pilots-in-comnand who allow copi lots to violate written
uidance jovemiri aircraft operations in dusty LZs increase the probability

,,f browri-outs and loss of aircraft control.

.esson Cost: Class A mishap: UH-1H
Nonfatal injuries: 3
Cost: $302,946

-or,,emn: Pilot-in-comnand was overconfident in the copilot's abilities and
,.ilc\ed him to terminate an approach to a hover in a dusty 12 (contrary to
instructions in the operators manual).
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(orrective Action: Unit connanders ensure unit aviators designated as pilots-
n-cormand understand their responsibilities of ensuring safe use of the

jircraft and are aware of problems associated with overconfidence.

.esson Learned #37: Lack of self-disci,!;He adve-sely affects an aviator's
ibility to make sound decisions regarding by-zc.e-book flight and safe aircraft
)perat ions during approaches.

esson Cost: Class A mishap: AH-IS
Class C mishap: TH-55A
Nonfatal injuries: I
Cost: $1,600,990

;'roblem #I: Pilot-in-coirnand displayed lack of self-discipline (improper
Attitude) by encouraging pilot to fly unauthorized maneuvers which exceeded
he ability of the pilot and aircraft.

..-orrective Action: Unit coirmander take positive conand action to inform
)ersonnel of this problem, monitor aviator performance for signs of inproper
ttitude, and enforce corrpliance with flight procedures whenever aviators are

.jetected performing or allowing unauthorized maneuvers.

trc.,blem #2-: Pilot was in a hurry to return to the heliport because of deteri-
6rating weather conditions. In his haste, the pilot reduced the throttle
Jelrw necessary rpm, causing him to land tail low.

'orrective Action: Recormend unit commander inform personnel of this problem,
-onitor aviator performance for excessive haste, and enforce compliance with
ight procedures whenever errors due to haste are detected.

-.essor Learned #38: Snow-covered landing sites create hazards by preventing
visua! identification of safe landing surfaces.

-esson Cost: Class C mishap: JC--47C
Cost: $43,150

)roblem: A landing site was covered with snow obstructing from the pilot's
/iew rocks and boulders on the selected site. The pilot had no reascn to
Wbort the approach and landing because he was unaware of the obstructions.

orrective Action: Unit commander inform personnel of the problems associated
with snow-covered landing sites.

29

L ."



r0IAl%

..esson Learned #39: Failure to train (transition) aviators in the operation
-,f observation helicopters at maximum gross weight, low altitude and lwI
.,irspeeds increases the probability of loss of aircraft control when these
conditions are actually experienced.

_esson Cost: C-a:.s C mishap: Oi-6A
Noni.,tai injuries: 2
CA . 4 ,396

.'roblern: Pi ot oefomnd a flight action prohibited by the operators manual
ecause of iradequate unit training. lie received no classroom instruction or
ight trainirx in the operation of the observation helicopter at maxinurn

,ross weight. As a result, he was unaware of the marginal effectiveness of
eft pedal control during dowwind turns at high weight/density attitude
onditions. -ihe pilot lost directional control of the aircraft when making a
nowrwind hovering right turn.

•orrective Actior: Unit cormander upjrade unit training to include classroom
,nd flight training in the operation of observation helicopters at maxinlun
ross weight as prescribed in Chapter 2, TC 1-137.

.essor, 1.arnec f4C: Fatigue adversely affects an aviator's ability tc correct~y
n sate y perform hovering flight tasks.

_esson Cost: Class A mishap: OH-58A
NonfatVi injuries: 1
Cost: $143,782

-robiLm: Observaz.,on nelicopter pilot was fatigued from long hours in the
ockpit (in excess of hours allowed in unit crew rest policy). This was a
.ontributing factor to his application of incorrect flight control actions to
:ontrol a right roil of the aircraft during a hover.

*,rrective Action: Unit corrronder take positive corrmand action to ensure
:c...l2 iarlcu, with establ ished crew rest policy.

.esson Learrcd #4i: Failure to provide adequate guidelines in the observation

.c, icopter opera tors riariual for calcuiating conditions under which the anti-
_.,rque syste ia i ne fective increases the probability of placing the aircraft
.io conxiizions causing a loss of directional control.

.e sson Cost: Cias5 C mishap: (}--6A
Nonfatao injuries: 2
Cost: $32,396

* roblem: The observation helicopter operators manual does not contain a
4ir'ctional control rargin chart (as do other operators manuals). As a

., an aviator was not able to calculate the conditions under which the
;hittorque system would become, ineffective and he flew the aircraft into
:onditions causing loss of directional control.
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,orrective Action: DEAfCMl upgrade instructions in TM 55-1520-214-10 to
nclude a directional control margin chart similar to those in the operator's

.anuals for other helicopters.

_esson Learned #42: Failure to ensure 'ficht suroeon assistance is available
-o aviators with significant psychological p blems (e.g., fear of flying at
nlight) increases the probability of unsafe flight performance.

.-esson Cost: Class B mishap: AH-1S
Nonfatal injuries: I
Cost: $73,474

,roblem: Aviator with expressed fear of flying at night, in addition to
,epression, frustration and anxieties, lost his composure while firing rocket'i
t night and crashed an aircraft. Aviator's problems had been controlled

.)reviously by a flight surgeon; however, no flight surgeon was made available
*n the four months prior to the mishap.

*orrective Action: Unit conmander ensure adequate flight surgeon support is
,rovided to aviation personnel to monitor, detect, and treat those with
-ignificant psychological problems.

..essor. Learned #43: Lack of self-discipline (overconfidence, inattention,
ac -of composurewhile performing hover tasks increases the probability of

,.:kkinc critical errors.

,.essun Cost: Class A mishaps: LH-1 (2 cases), OH-58A, AH-IS
Class B mishaps: UI-I1H, CH-47C
Class C mishaps: LUi-IH, CH-58A
Nonfatal injuries: 12
Cost: $3,837,963

.-ob M, #1: Pi lot-in-comnand was overconfident in the fl ight ski l Is of Lhe
viator at the controls and allowed him to attempt to hover between aircraft
.,arked too close together.

2orrective Action: Unit corrnmander inform personnel of this problem,
o-Dnitor aviator perfor,,.ance for signs oT overconfidence and enforce compliance

.ith taight procedures whenever errors due to overconfidence are detected.

'robler,- i2: Aviators inproperly divided their attention between flight tasks
.vhile hovering and made critical errors regarding aircraft attitude and drift.

Corrective Action: Unit cormander inform personnel of this problem, monitor
viawor perfornznce for inattention -an enforce corpliance with flight
irocedures whenever c ,rors due to inattention are detected.
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"esson Learned #44: Although not technically a lesson learned, it has been
Oetermined that at least one accident was caused by a LI-I-I cargo hook assembly
failure during sling load operations.

-esson Cost: Class A mishap: UH-IH
Cost: $201,946

'-roblem: Cargo hook on UH-I1H failed during external load operations, allowing
.he load to be dropped from 1,000 feet above ground level. The cause of the
fa i I ure i s urxie termi ned.

Corrective Action: Insufficient information exists to identify corrective
ictions.

Pe
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Lesson Learned #45: Inadequate quality control during manufacture or asserrbly
of the LH-60 No. 1 hydraulic pump module and inadequate maintenance increases
the probability of critical failures.

-esson Cost: Class A mishap: UH-60A
Cost: $428,948

?roblem #1: The No. 1 hydraulic pump module failed because quality control
Juring manufacture or assembly was inadequate. The pump cylinder barrel had
>everal cracks through the barrels which were not detected. This defect
-1I lowed the pump to overheat which led to other damage to the pump, overpressur-
zation, and auto ignition of the hydraulic fluid.

Corrective Action: DARODv develop and implement procedures t,- ensure adequate
z4uality control of the manufacture of UH-60 hydraulic pumps.

Problem #2: Maintenance personnel failed to replace a hydraulic pump that
nowed signs of overheating; e.g., melted overflow lines.

C orrective Action: Unit commander take positive corimand action to inform
,ersonnel of this problem, monitor the performance of maintenance personnel,
.nd enforce corpl iance whenever improper maintenance practices are identified.
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.esson Learned #46: The intentional use of inproper blade-foldingj procedurus
-Lk-60) increases the probability of critical failures in the flight control

Zystem.

.esson Cost: Class A mishap: LIH-60A
fatal injuries: 4
Cost: $3,091,200 D

!:'roblen: T1VI 55-1520-237-23-4 requires that the pitch change rod upper ends
.)e disconnected prior to folding the blades. The unit failed to comply with
,his requirement and used their own procedure to fold the blades without
lisconnecting the pitch change rod. This procedure eventually resulted in a
-light control system failure. i

corrective Action: Unit corrmnander take positive ccurtano action +., ensure
hat all maintenance procedures (e.g., blade-folding operations) are perfomrkd
AW the appropriate technical manual.

ILI
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-esson Learned #47: Although not technically a lesson learned, it has been
letermined that at least one accident was caused by failure of a TH-55 tail
.-otor strap asseirbly (stress corrosion induced).

_esson Cost: Class C mishap: TH-55A
Cost: $26,491

3roblem: Tail rotor strap asseably failed due to stress corrosion of
.;ndetermined origin.

orrective Action: DARU) perform studies to determine solutun to the
-,tress corrosion of the tail rotor strap asseably.

_-sson Learned #48: Although not technically a lesson learned, it has been
ietermined that at least one accident was caused by a UH-IM tai: rotor pitch
nange bolt failure.

-esson Cost: Class A mishap: UH-1M
Nonfatal injuries: 3
Cost: $314,834

-roblin. The cause of the pitch change bolt failure is unknown.

:orrective Action: DAFKOM perform studies to determine the cause of this
od other similar bolt failures.
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.esson Learned #49: Although not technically a lesson learned, it has been
ietermined that at least one accident was caused by the failure of a fuel
:ontrol governor main shaft.

.esson Cost: Class A mishap: OH-58A
Nonfatal injuries: 2
Cost: $144,867

-'roblem: The cause of the 0l-58A governor main shaft bearing fai lure is
inknown. It is suspected that the lubricating agent (grease) of the bearing
is not adequate fur the required operation. The internal temperature of the
overnor may exceed the maxirin teryperature of the lubricating agent during
\OE operations. Under these conditions bearing failure would occur.

(orrective Action: -perform studies and evaluate the specifications of
-,he lubricating agent (grease) to determine its capability for adequate
-,erfornance at the hign t-rperatures encountered during sustained NOE operations.

_esson Learned #50: Failure to design LIH- compressor blade retaining pins to
iandle expected stresses increases the probability of retaining pin failures
-ron stress corrosion.

esson Cost: Class B mishaps: LIH- (2 cases)
Cost: $367,926

-roblen: Failure of the LH-1H engine compressor blade retaining pin (PN
.-300-263-01) resulted in the compressor blade sliding forward in its retention
lot anc, contactin the stator vanes. This led to disintegration of the T53
rgine. The retaining pin failed before reaching its expected service life
*ecause of stress corrosion.

o ,crrective Actior: LtAIXM expedite replacement of the inadequately designed
a:copressor blaoe retaining pins with the new generation retaining pins (PN:
-300-26-8-21 in all T53 enine corpressor sections to comply with tenporary
*c ngeering oirect.v,, T5310023, April 1977.

.,:sson Learned #5,: Although not technically a lesson learned, it has been
etermined that at least one accident was caused by a failure of no. 4
.earings in a LI-1H engine.

-esson Cost: Class B mishap: LH-1-1H
Cost: $105,566

'roblem: The cause of the UH-1-1H bearing failure is undetermined.

orrective Action: Unknown.
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.esson Learned #52: Although not technically a lesson learned, it has been
cetermined that at least one accident was caused by N2 droop in an CH-58C
engine.

_esson Cost: Class C mishap: CH-58C
Nonfatal injuries: I
Cost: $29,384

roblem: The cause of N2 power droop in an OH-58C is unknown.

:orrective Action: DA conduct research/studies to determine the causes
.,f these types of malfunctions and initiate proper corrective action.

[- -
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DI lVES"4.FT FAtI LURE

-esson Learned #53: Inadequate techn~ical inspection of utility helicopter
ail rotor driveshaft couplings increases the probability of failirxg to
zorrect maintenance errors.

i-esson Cost: Class A mishap: Uk---1
Cost: $923,754

?roblem: Organizational ma intenance personnel failed to install cotter pin in
the retaining bolt of the tail rotor driveshaft coupling during required
:;aintenance. The techn~ical inspector failed to inspect maintenance work
contrary to FM 55-411 and did not identify the ma intenance error.

Zorrective Action: Unit conmander take positive carrrand action to ensure
-iaintenance technical inspectors com-ply with inspection procedures Mfen
performning aviation ma intenance-related duties.
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-LICHT C(ITRDL FAI LURE

.esson Learned #54: Failure to take action on identified materiel deficiencies
-hat cause mishaps results in continued materiel failures and mishaps from
these fai lures.

1_esson Cost: Class A mishap: Al-IS
Fatal injuries: 2
Cost: $2,235,700

'roblem: Action was not taken to correct materiel problems and initiate
-ecornmendations identified in an FY 81 AH--1 mishap. Required actions were

a. Initiate testing to determine the frequency, magnitude, and direction

f loads applied to the AH-1 pitch link tube.

b. Initiate fatigue testing based on updatea load data.

c. Assign a finite service life to A--1 pitch link tubes.

d. Require adequate inspection of AH-1 pitch link tubes.
v1 R- 82 AM-I mishap resulted from the same materiel problem.

-orrective Action: DARMM take necessary action(s) to correct materiel
eiiciencies identified in mishaps. Ensure required testing, inspection and
,rocecdu.es are implemented to correct identified AH-I pitch link tube
e.ef ciencies.

.esson Learned #55: Although not technically a lesson learned, it has been
Jetermined that at least one accident was caused by failure of a U-I-H red
.3de scissors-lever pivot bolt.

-esson Cost: Class A mishap: L-I-1H
Fatal injuries: 2
Cost: $1,359,704

r roblem: The cause of a LH-1H pivot bolt failure is unknown.

2 orrective Action: [APIM perform studies to determine why the pivot bolts
ire failing.
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L)RIVE TRAIN FAI LIREj

-esson Learned #56: Inadequate design and overhaul quality control of the S
J-1-47C transmissions increase the probability of input bearing failures.

-essor Cost: Class A mishap: CH-47C
Fatal injuries: 46
Cost: $5,394,478 S

?roblem #1: Quaaty control during overhaul/manufacture of a -i-47C helicopter
railed to iiunvify and remove all the walnut shells used to clean the metai
surface oi the forward transmission. As a result, the shells blocked the
ubricator bearing jets. This caused failure of the forward transmission
*nput bearings.

%orrective Action: DAROCtIDESCCMJ develop and implement a corprehensive
inspection procedure that will ensure contaminants are riot present in -I-47
-,eries transmission lubrication systems prior to releasing G-1-47 helicopter
fleet for further flight operations. Ensure use of walnut shells or similar
dbrasive cleaning agents is discontinued or adequate methods are developed and
inplemented to ensure their cmTplete removal.

Problem #2: Design of the a-I-47C cockpit warning system is such that it does
-;ot provide timely warnings of contamination and/or impending input bearing
failure in the G-i-47C transmissions.

1:orrective Action: DARO2VI redesign the CH-47C cockpit warning system so it
.'ill provide a positive cockpit indication of an impending input pinion
nearing(s) failure through a rrulti-parameter logic process.

-'robler #3: Design of the CH-47C transmissions is such that they do not

s-.upply oil to the input bearings when the current system fai Is.

orrective Action: lY'R(D perform studies to determine the feasibility of
ncorporating an auxiliary/redundant lubrication/oil supply system.

Iroblem #4: Design of the CH-47C transmission lubrication jets are inadequate
n that they are so small they become easily blocked. As a result, walnut
helis used for cleaning the transmission blocked these lubricator jets and
ubrication could not reach the input bearings.

_ orrective Action: DAROCM perform studies to evaluate the feasibility of
nlarging the lubrication jets to reduce their susceptibility to clogging/

,,Aockage.
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SElC I ON II

OBSERVATIONS FRZM SAFETY EVALUATION
OF AVIATION LNITS

Three battalion/squadron-sized organizations with good safety records were
surveyed onsite by USASC. The organizations were an air cavalry squadron, a
combat aviation battalion and an aviation battalion, each with a different
organizational structure and mission. The purpose of the survey was to
identify factors responsible for the good safety record of these organizations.
the areas of interest surveyed were: (1) Management, (2) Operations, (3)
Training, (4) Mishap Prevention Program, and (5) Aviation Medicine. The
following is a summry of the results of the survey. All obscrvations
included in this report were conmon to at least two of the organizations
surveyed. Most were found to be present in all three.

I .4
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OBSERVATIONS

I. MA v~

A. Highly Qualified Aviation Commanders (Corrpany and Battalion Levels)

Cox'iyander positions filled with individuals having extensive
aviatior, background and experience.

Cormrnders had extensive aviation technical knowledge.

ComraTners were strong in mranagement and leadership abilities.

B. Comanders Established Perfonrance Criteria

. Clearly defined performance criteria for al; phases of operations.

• Ensured personnel were aware of the performance criteria.

C. Highly Selective Pilot-in-Comrmnd Appointment Process

Aviators had to demonstrate knowledge of general flying, aircraft
and aircraft systems, local flying area, unit mission, etc.

Selection process considered input from established
pilots-in-corrmand, platoon leaders, instructor pilots, and aviation
safety officers.

Pilot-in-comnand was considered a status earned instead of
something which was automatically given.

D. Individual Training Established as Top Priority For Flying Hour Usage

Development of knowledge, skills, and caorbined overall capabilities
of the individual aviator was considered primary responsibility of
comrand.

Establishing individual aviator training as the first priority

ensured availability of flying time to achieve/maintain flight
proficiency standards.

E. Positive Support From Higher Headquarters

Aviation conmnders received strong support from higher
headquarters, especially in safety-related cna'rx decisions.
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,1. OPERATIONS

A. Flight Operations Conducted By The Book

• Aviators were proud of the ;zt that their organization conducts
flight operations by the book.

* Aviators would not accept anything less.

* Senior aviators assist training the inexperienced aviators in
by-the-book operations.

.B Aviators Self-discipline and Police Their Own

. Aviators demonstrated a high degree of professional ism.

Senior aviators accepted the responsibility of policing their own.

C. inediate and Effective Enforcement Action iaken Against Violators of
Proper Flight Discipline

• Innediate and effective enforcement action of le~aers reinforced
self-discipline.

• inmediate and effective action created an awareness of intolerable
behaviors and the consequences of any deviation from proper flight
discipline.

D. Flight Missions Well Planned

Cormnanders actively involved in operations planning to include
ensuring unit policies were followed and all safety aspects
cons idered.

Essential staff and special staff (aviation safety officer,
instructor pilots/standardization instructor pilots, etc.) active
involvement required by cormnander.

E. Careful Crew Selection for Each Mission

, Total aviator flight time (experience) was considered for skills
attained.

- . . Recent aviator flight time (experience) was considered for skills
maintained.

.. Experience was paired with inexperience.

Flight crew skills were matched with type mission to be flown.

*4I
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AI

F. Strong NonConmissioned Officers Leadership in Maintenance Operations

Noncormissioned officers were competent in their technological
skills.

Noncorrmissioned officers supervised their personnel.

Nonconmissioned officers made on-the-spot corrections.

* Noncommissioned officers emprhasized operations by the book.

G. Excel ,ent Qual ity Control in MaIintenance Operations

Considered essential for safe flight operations.

* Considered the strength of the maintenance program.

Technical inspectors never sacrificed quality for quantity.

Coranders would not tolerate sacrificing quality for quantity.

H. Maintenance Performed By The Book

Corrand encouraged maintenance by the book.

Required maintenance manuals were available to personnel.

Maintenance off icers/nonccrrmissioned officers ensured maintenance
was performed by the book.

Maintenance personnel peer pressure encouraged maintenance by the
book.

44



il1. TRAINING

A. Command rphasis Placed on Training

Training standards were estat'ished.

* Training was conducted to those standards.

B. Instructor Pilots/Instrument Flight Examiners: Enforcing The Safety
And Standardization Program

* By-the-book flying stressed by all instructor pilots.

No-notice checkrides performed to great advantages.

Instructor pilots instilled confidence in aviators.

Instructor pilots were "instructing," not just administering
checkr ides.

C. Top Priority of Training on Individual Aviator Proficiency

Prio,-itized flight-hour usage (individual training, team training,
mission support) enhanced aviator proficiency.

* Individual aviator training increased aviator's capabilities in
basic tasks wile minimizing limitations in accomplishing required
aircraft training manual tasks.

D. Erphasis Placed on Skilled Qualification Test Training at All Chain of
CoamTnd Leve I s

Nonconmiissioned officer managed.

ConmTnd mon i tored.
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V. MISAP PREVINTICIN FCGRW

A. Aviation Safety Officers Were Involved and Supported

Experienced aviators selected as safety officers.

. Actively involved in unit operations.

The influence and effectiveness of aviation safety officer enhanced

by conmand support.

B. Safety Surveys Were Performed and Results Acted On

Identitied special hazards/problems.

Commnd supported by action on results.

Enhanced safe by-the-book operations.

C. Safety Programs Well Managed

Appointment of senior aviators (credibility) as safety officers was
key to wel l-managed programs. Aviators and conrmanders "I isten up"
to safety when skilled/experienced safety officers speak.

Conanders made known their support for the aviation safety
officers and the safety program.
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V. AVIATICN MEDICINE

A. Optimum Use of Flight Surgeons

• Used prinrily in aviation noc2:cine specialty.

Other medical duties minimized.

B. Flight Surgeons Supported Individual Aviators

Know most aviators well.

* Gave high degree of attention to individual aviator medical needs.

C. Flight Surgeons Were Involved in Unit Safety Program

Frequent involvement in unit safety briefings.

• Enhanced aviator knowledge of aeromeical aspects of flying.

D. Flight Surgeon, Support Aviator Units

Extensively involved in unit aeromedical needs.

Timely advice provided comanders regarding aviation medicine
matters.

E. Flight Surgeon Credibility

Highly respected by aviators surveyed.

• Highly respected by coimanders surveyed.

F. Flight Surgeon Support of Aviators' Families

Enhanced knowledge of aviator/family interrelationships.

Enhanced medical care of aviators' families.
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CONCLUS I CNS

The organizations surveyed had good safety records. Observations were
presented on factors contributing to this success. The followinrj conclusIon
were drawn from these observations:

1. Management techniques employed were not unusual or new. However, the key
to these successful organizations was that management actually practiced these
techniques.

2. CormTander involvement was one of the most important factors found in these
successfui mishap prevention programs. A variety of leadership techniques
were employed, but they were all successful because of command involvement
throughout the entire organization.

3. The fol lowing comnand actions were key elements in the management of these
organizations:

a. Established performance criteria.

b. Ensured all personnel were aware of the performance criteria.

c. Ensured training was conducted to a standard.

d. Ensured operations were by the book.

e. Took irrnediate and effective action against deviations from
established performance criteria.
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